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UNITED STATES PATENT AND TRADEMARK OFFICE GRANTED PATENT 
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Access PDF of Official Patent * 
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* Note: A transactional charge will be incurred for downloading an 
Official Patent or Patent Family Report. Your acceptance of this 
charge occurs In a later step in your session. The transactional 
charge for downloading is outside of customer subscriptions; it is 
not included in any flat rate packages. 

Link to Claims Section 

October 29, 1996 

Multi-state EEPROM having write-verify control circuit 

REISSUE: Reissue Application filed Aug. 17, 1998 (O.G. Jan. 19, 1999) Ex. Gp.: 2511; Re. 
S.N. 09/134,897, (O.G. January 19, 1999) 

INVENTOR: Tanaka, Tomoharu, Yokohama, JP; Hemink, Gertjan, Kawasaki, JP 
APPL-NO: 308534 (08) 
FILED-DATE: September 21, 1994 
GRANTED-DATE: October 29, 1996 

PRIORITY: September 21, 1993 - 5-234767, Japan (JP); December 13, 1993 - 5-311732, 
Japan (JP) 

ASSIGNEE-AT-ISSUE: Kabushiki Kaisha Toshiba, Kawasaki, JP 

ASSIGNEE-AFTER-ISSUE: September 21, 1994 - ASSIGNMENT OF ASSIGNORS INTEREST 
(SEE DOCUMENT FOR DETAILS)., KABUSHIKI KAISHA TOSHIBA 72 HORIKAWA- CHO, 
SAIWAI-KU, KAWASAKI-SHI JAPAN, Reel and Frame Number: 007137/0465 

LEGAL-REP: Obion, Spivak, McClelland, Maier & Neustadt, P.C. 

PUB-TYPE: October 29, 1996 - Utility Patent having no previously published pre-grant 
publication (A) 

PUB-COUNTRY: United States (US) 
US-MAIN-CL: 365*185.22 
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1/1 PLUSPAT - ©QUESTEL-ORBIT - image 
PN - US5570315 A 19961029 [US5570315] 

TI - (A) Multi-state EEPROM having write-verify control circuit 

PA - (A) TOKYO SHIBAURA ELECTRIC CO (JP) 

PAO - Kabushiki Kaisha Toshiba, Kawasaki [JP] 

IN - (A) HEMINK GERTJAN ( JP) ; TANAKA TOMOHARU (JP) 

AP - US30853494 19940921 [ 1994US-0308534 ] 

PR - JP23476793 19930921 [ 1993 JP-02347 67 ] 

JP31173293 19931213 [ 1993 JP-0311732 ] 
IC - (A) G11C-016/04 
EC - G11C-011/56D 

G11C-011/56D2 

PCL - ORIGINAL (0) : 365185220; CROSS-REFERENCE (X) : 365185030 
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DT - Corresponding document 
CT - US5218569; US5394362; DE4232025 
STG - (A) United States patent 

AB - An EEPROM having a memory cell array in which electrically 

programmable memory cells are arranged in a matrix and each of the 
memory cells has three storage states, includes a plurality of 
data circuits for temporarily storing data for controlling write 
operation states of the plurality of memory cells, a write circuit 
for performing a write operation in accordance with the contents 
of the data circuits respectively corresponding to the memory 
cells, a write verify circuit for confirming states of the memory 
cells set upon the write operation, and a data updating circuit 
for updating the contents of the data circuits such that a rewrite 
operation is performed to only a memory cell, in which data is 
not sufficiently written, on the basis of the contents of the data 
circuits and the states of the memory cells set upon the write 
operation. A write operation, a write verify operation, and a 
data circuit content updating operation based on the contents of 
the data circuits are repeatedly performed until the memory cells 
are set in predetermined written states. 
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PA - (Al) TOSHIBA KAWASAKI KK (JP) 

IN - (Al) HEMINK GERTJAN (JP) ; TANAKA TOMOHARU (JP) 

IC - (Al) G11C-016/06 
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PAO - (A) TOSHIBA CORP 
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